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(54) FLAME-RET ARDANT POLYESTER-BASED FIBER AND ARTIFICIAL HAIR 

GIVEN BY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame-retardant polyester-based fiber having excellent 
flame retardancy, drip-proofing properties, and setting properties, without being deteriorated in heat 
resistance in physical properties of the fiber, such as strength and elongation which the polyester 
fiber has, and to provide artificial hair by using the same. 

SOLUTION: This flame-retardant polyester-based fiber is obtained by adding or copolymerizing 
(C) a non-halogenous flame retardant to or with a composition comprising (A) a polyester in an 
amount of 85-60 wt.% and (B) a polyarylate in an amount of 15-40 wt.%, wherein the polyester (A) 
comprises at least one kind of polyester selected from a polyalkylene terephthalate and a 
copolyester consisting mainly of the polyalkylene terephthalate. The polyester fiber preferably has 
the maximum heat shrinkage percentage of >15% at a temperature of >200°C. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the artificial hair using fire-resistant polyester fiber 
and it which were formed from the polyester system constituent containing polyarylate and non 
halogen system fire retardant. 
[0002] 

[Description of the Prior Art] The textiles which consist of polyester which makes polyethylene 
terephthalate or polyethylene terephthalate a subject, Since it has heat resistance and chemical 
resistance excellent in the high-melting point and the rate of high elasticity, it is widely used for a 
curtain, matting, garments, a blanket, a sheet place, a tablecloth, a chair tension place, a wall 
covering material, artificial hair, automobile interior materials, an outdoor type reinforcing 
member, a safety net, etc. 

[0003]a wig and a hair wig ~ it attached and MODAKURIRU, polyvinyl chloride, etc. have been 
conventionally used as human hair and artificial hair in hair products, such as hair, a hair band, and 
DORU hair. Offer of human hair is becoming difficult and the importance of artificial hair is 
increasing. Although many MODAKURIRU had been used as an artificial hair raw material taking 
advantage of the fire-resistant feature, in respect of heat-resistant temperature, it was insufficient. 
Recent years come and the artificial hair textiles using the textiles which use as the main 
ingredients the polyester represented by polyethylene terephthalate which is excellent in heat 
resistance have come to be proposed. However, since the polyester fiber which makes polyethylene 
terephthalate representation was an inflammable raw material, its fire retardancy was insufficient. 
[0004]Conventionally various trials which are going to raise the fire retardancy of polyester fiber 
are made, and, generally the method of carrying out flameproofing of the halogen series flame 
retardant to polyester fiber by independent, using together with an antimony compound etc., and 
adding is known. For example, the method of making polyester fiber contain the halogenation 
cycloalkane compound of particles, the method of making JP, 1-2491 3, B contain bromine atom 
content alkyl cyclohexane, etc. are proposed by JP,3-57990,B. However, in a halogen series flame 
retardant, a dioxin series compound may be generated so much at the time of combustion 
decomposition, and it is not desirable on an environmental problem. In order to acquire sufficient 
fire retardancy, it is required to make content treatment temperature into a not less than 150 ** 
elevated temperature, or, The technical problem that it had to be necessary to make content 
processing time into a long time or, and a lot of fire retardant had to be used occurred, and there 
were problems, such as a fall of textiles physical properties, a fall of productivity, and a 
manufacture cost hike. 

[0005]On the other hand, the Lynn system compound etc. which are non halogen system fire 
retardant are used, and there are a method of carrying out copolymerization of the fire-resistant 
monomer containing a phosphorus atom to polyester resin as a method of carrying out 
flameproofing, a method of making polyester fiber contain fire retardant, etc. As a method of 
carrying out copolymerization of the former fire-resistant monomer, For example, to JP,55- 
41610,B. To the method which the phosphorus atom is ****** and carries out copolymerization of 
the thermal stability good phosphorus compounds, and JP,53-13479,B. Combination or the method 
of carrying out copolymerization is proposed in phosphorus compounds by the polyester which 
contains a little polyarylates in the method of carrying out copolymerization of the 



carboxyphosphinic acid, and JP,11-124732,A. 

[0006]As what applied such flameproofing art to artificial hair, the polyester fiber which carried 
out copolymerization of the phosphorus compounds to JP,3-27105,A, JP,5-339805,A, etc. is 
proposed, for example. However, since high fire retardancy is required of artificial hair, in order to 
use these copolymerized polyester for artificial hair, the amount of copolymerization of a 
phosphorus series flame retardant must be increased, As a result, the heat resistance of polyester 
falls substantially, although it lights and combustion is not carried out when melt spinning becomes 
difficult or a flame approaches, it fuses and the serious problem of carrying out a drip occurs. 
[0007]As mentioned above, the actual condition is that the artificial hair excellent in both fire 
retardancy and set nature is not yet obtained. 
[0008] 

[Problem(s) to be Solved by the InventionJThe technical problem of this invention maintains 
textiles physical properties, such as the heat resistance of usual polyester fiber, and strong ductility, 
and there is in providing fire retardancy, set nature, fire-resistant polyester fiber excellent in 
especially drip-proof nature, and the artificial hair using it. 
[0009] 

[Means for Solving the Problem]It is carrying out melt spinning of the constituent which mixed 
polyester, polyarylate, and non halogen system fire retardant by a specific ratio, as a result of 
repeating examination wholeheartedly, in order that this invention persons' may solve said technical 
problem, and giving fire retardancy and heat contraction nature, Without spoiling the physical 
properties of usual polyester fiber, it found out that fire retardancy, drip-proof nature, and set nature 
could be given, and this invention was reached. 

[0010]Polyester fiber of this invention polyalkylene terephthalate or polyalkylene terephthalate to 
namely, a constituent which consists of 85 to 60 % of the weight of polyester (A) which consists of 
one or more sorts of copolymerized polyester made into a subject, and 15 to 40 % of the weight of 
polyarylates (B). Non halogen system fire retardant (C) is related with addition or fire-resistant 
polyester fiber produced by making carry out copolymerization. 

[001 l]The (A) ingredient as the desirable embodiment Polyethylene terephthalate, It is related with 
the above-mentioned fire-resistant polyester fiber which is at least one sort of polymer chosen from 
a group which consists of polypropylene terephthalate and polybutylene terephthalate, and (B) is [ a 
mixture of terephthalic acid, its derivative and isophthalic acid, or its derivative, and ] a following 
general formula (1). : [0012] 
[Formula 2] 

R 1 R 1 R 1 R 1 




the inside of a formula, and R 1 ~ a hydrogen atom or the hydrocarbon group of the carbon numbers 
1-10. X A methylene group, an ethylidene group, an isopropylidene group, a carbonyl group, A 
sulfonyl group, a 1,3-phenylenediisopropylidene group, or a 1,4-phenylenediisopropylidene group 
is shown. It is related with the above-mentioned fire-resistant polyester fiber which is the 
polyarylate obtained from the bisphenol compound expressed. As another desirable embodiment, 
the (C) ingredient is related with the above-mentioned fire-resistant polyester fiber which was 
chosen from the group which consists of non halogen system fire retardant expressed with a 
phosphorus series flame retardant, a silicon compound, a tattered siloxane compound, a nitrogen- 
containing compound, and low melting glass and which is a kind of compound at least. 



[0013]As another desirable embodiment, the above-mentioned fire-resistant polyester fiber is 
related with fire-resistant polyester fiber which shows not less than 15% of the maximum 
contraction above 200 **. 

[0014]This invention relates to artificial hair which uses the above-mentioned fire-resistant 

polyester fiber. 

[0015] 

[Embodiment of the Invention]Below, this invention is explained in detail. 
[0016]Fire-resistant polyester fiber of this invention polyalkylene terephthalate or polyalkylene 
terephthalate to the constituent which consists of 85 to 60 % of the weight of polyester (A) which 
consists of one or more sorts of the copolymerized polyester made into the subject, and 15 to 40 % 
of the weight of polyarylates (B). They are addition or polyester fiber produced by making carry 
out copolymerization about non halogen system fire retardant (C). 

[0017]In this invention, polyester (A) is an ingredient used as fiber- forming base polymer, 
polyarylate (B) is an ingredient used for a drip-proof nature improvement and fire-resistant 
improvement, and non halogen system fire retardant (C) is an ingredient used for fire-resistant 
grant. 

[0018]As copolymerized polyester which made the subject polyalkylene terephthalate or 
polyalkylene terephthalate contained in the polyester (A) used by this invention, The 
copolymerized polyester which makes a subject polyalkylene terephthalate or these polyalkylene 
terephthalate, such as polyethylene terephthalate, polypropylene terephthalate, and polybutylene 
terephthalate, and contains a little copolymerization ingredients is mentioned, considering it as a 
subject here ~ more than 80 mol % ~ it says containing. 

[00 19] As the above-mentioned copolymerization ingredient, isophthalic acid, alt.phthalic acid, 
naphthalene dicarboxylic acid, Para Feni range carboxylic acid, trimellitic acid, pyromellitic acid, 
succinic acid, Glutaric acid, adipic acid, SUPERIN acid, azelaic acid, sebacic acid, Polyvalent 
carboxylic acid, such as dodecanedioic acid, and those derivatives, 5 -sodium sulfoisophtharate, The 
dicarboxylic acid containing sulfonates, such as 5-sodium sulfoisophtharate dihydroxyethyl, and its 
derivative, A 1 ,2-propanediol, 1,3-propanediol, 1,4-butanediol, 1 ,6-hexanediol, neopentyl glycol, 
1,4-cyclohexane dimethanol, a diethylene glycol, a polyethylene glycol, trimethylolpropane, 
pentaerythritol, 4-hydroxybenzoic acid, epsilon-caprolactone, etc. are mentioned. 
[0020]Said copolymerized polyester should just usually carry out the polycondensation of said 
copolymerization ingredient to the inside of the main chain of the polyalkylene terephthalate which 
serves as a subject, and/or a side chain by a publicly known method. 

[0021] As an example of said copolymerized polyester, polyethylene terephthalate is made into a 
subject, for example, The polyester which carried out copolymerization of the ethylene glycol ether 
of bisphenol A, the polyester which carried out copolymerization of the 1,4-cyclohexane 
dimethanol, the polyester which carried out copolymerization of the 5-sodium sulfoisophtharate 
dihydroxyethyl, etc. are mentioned. 

[0022]In this invention, the (A) ingredient Polyethylene terephthalate, polypropylene terephthalate, 
It is desirable and it may be used independently, and in two or more sorts, at least one sort of 
polyester chosen from the group which consists of polybutylene terephthalate and copolymerized 
polyester which made them the subject may use it, mixing. 

[0023]The intrinsic viscosity of the aforementioned (A) ingredient has the preferred range of 0.4- 
1 .0, and its range of 0.5-0.9 is more preferred. Since melt viscosity becomes low too much by less 
than 0.4 in intrinsic viscosity, melt spinning becomes difficult or weld between single fibers occurs 
at the time of the process of extension and heat treatment, or product processing. Conversely, when 



intrinsic viscosity exceeds 1 .0, there is a tendency for melt viscosity to become high too much and 
for melt spinning to become difficult. 

[0024]What meant all the aromatic polyester which consists of an aromatic dicarboxylic acid 
component and an aromatic diol component, and was manufactured by which method of interfacial 
polymerization, a solution polymerization method, and a melt polymerization method may be 
sufficient as the polyarylate (B) used by this invention. 

[0025] As an aromatic dicarboxylic acid component of the aforementioned (B) ingredient, 
Terephthalic acid, isophthalic acid, alt.phthalic acid, naphthalene dicarboxylic acid, The 
dicarboxylic acid containing sulfonates, such as polyvalent carboxylic acid, such as Para Feni range 
carboxylic acid, and those derivatives, 5-sodium sulfoisophtharate, and 5-sodium sulfoisophtharate 
dihydroxyethyl, its derivative, etc. are mentioned. 

[0026]As an aromatic diol component of the aforementioned (B) ingredient, it is a general formula 

(1). : [0027] 

[Formula 3] 

R 1 R ' 



R1 R1 R 1 R 1 

the inside of a formula, and R 1 — a hydrogen atom or the hydrocarbon group of the carbon numbers 
1-10. X A methylene group, an ethylidene group, an isopropylidene group, a carbonyl group, A 
sulfonyl group, a 1,3-phenylenediisopropylidene group, or a 1 ,4-phenylenediisopropylidene group 
is shown. The dihydric phenols expressed. Resorcinol, hydroquinone, biphenol, bis(4- 
hydroxyphenyl)methane, Bis(4-hydroxylphenyl)ether, a bis(4-hydroxyphenyl)sulfone, A bis(4- 
hydroxyphenyl)sulfide, bis(4-hydroxyphenyl)sulfone, Bis(4-hydroxyphenyl)ketone, bis(4- 
hydroxyphenyl)diphenylmethane, Bis(4-hydroxyphenyl)-p-diisopropylbenzene, bis(3 ,5 -dimethyl- 

4- hydroxyphenyl)methane, Bis(3-methyl-4-hydroxyphenyl)methane, bis(3, 5 -dimethyl- 4- 
hydroxyphenyl)ether, A bis(3, 5 -dimethyl- 4-hydroxyphenyl)sulfone, a bis(3, 5 -dimethyl- 4- 
hydroxyphenyl)sulfide, l,l-bis(4-hydroxyphenyl)ethane, l,l-bis(3, 5 -dimethyl- 4- 
hydroxyphenyl)ethane, l,l-bis(4-hydroxyphenyl)cyclohexane and l,l-bis(4-hydroxyphenyl)-3, 3, 

5- trimethylcyclohexane, 1 , 1 -bis(4-hydroxyphenyl)- 1 -phenylethane, 2,2-bis(4- 
hydroxyphenyl)propane, 2,2-bis(4-hydroxyphenyl)butane, 2,2-bis(3,5-dimethyl- 4- 
hydroxyphenyl)propane, 2,2-bis(3-methyl-4-hydroxyphenyl)propane, 4,4'-dihydroxy kana phenyl, 
3,3',5,5'-tetramethyl 4,4'-dihydroxybiphenyl, 4,4'-dihydroxybenzophenone 4,4'-dihydroxy-diphenyl 
ether, a 4,4'-dihydroxy-diphenylthioether, etc. can be mentioned. 

[0028]It is preferred that it is the polyarylate obtained from a mixture of isophthalic acid, its 
derivative and terephthalic acid, or its derivative and a compound expressed with a general formula 
(1) as the aforementioned (B) ingredient. 

[0029]Intrinsic viscosity of the aforementioned (B) ingredient has the preferred range of 0.4-1.4, 
and its range of 0.6-1 .3 is more preferred. Heat shrinkage rate with intrinsic viscosity sufficient by 
less than 0.4 is not acquired. When intrinsic viscosity exceeds 1.4, mixing nature with polyester of 
the (A) ingredient worsens, and is in a tendency to cause a fall of thread breakage at the time of 
extension and heat treatment, and textiles physical properties, etc. 

[0030]Non halogen system fire retardant (C) used by this invention is a phosphorus series flame 
retardant, a silicone compound, a tattered siloxane compound, a nitrogen-containing compound, 
and at least one sort of compounds chosen from a group which consists of low melting glass. 
[0031](C) There is no limitation in particular in a phosphorus series flame retardant used as an 



ingredient, and it can be used if it is the phosphorus series flame retardant generally used, For 
example, a phosphate system compound, a phosphonate system compound, a phosphinate system 
compound, a phosphine oxide system compound, a phospho night system compound, a phosphinate 
system compound, a phosphine system compound, a general formula (2) : [0032] 
[Formula 4] 
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(Among a formula, R2 is a univalent aromatic hydrocarbon group or aliphatic hydrocarbon group, 
and) n which R3 which may be the same respectively as for them and may differ is a divalent 
aromatic hydrocarbon group, and may be the same as for them and may differ when two or more 
pieces are contained - 0-15 ~ being shown » the condensed-phosphoric-acid ester system 
compound etc. which are expressed are raised. These may be used by one sort and may be used 
combining two or more sorts. Among these, the condensed-phosphoric-acid ester system compound 
expressed with a general formula (2) is preferred. 

[003 3] As an example of a phosphorus series flame retardant, trimethyl phosphate, triethyl 
phosphate, Tributyl phosphate, Tori (2-ethylhexyl) phosphate, Triphenyl phosphate, tricresyl 
phosphate, trixylenyl phosphate, Tris (isopropylphenyl) phosphate, tris (phenylphenyl) phosphate, 
TORINEFU chill phosphate, cresyl phenyl phosphate, xylenyl diphenyl phosphate, Triphenyl 
phosphine oxide, TORIKUREJIRU phosphine oxide, The others which are diphenyl 
methanephosphonate and diethyl phenylphosphonate, Resorcinol polyphenyl phosphate, resorcinol 
poly (di-2,6-xylyl) phosphate, bisphenol A polycresyl phosphate, hydroquinone poly (2,6-xylyl) 
phosphate, etc. and formula : [0034] 
[Formula 5] 
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[0035] 
[Formula 6] 
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[0036] 
[Formula 7] 
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[0037] 
[Formula 8] 



r ~\ 



P-0, 




[0038] 
[Formula 9] 




[0039] 

[Formula 10] 
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The condensed-phosphoric-acid ester system compound expressed with the general formula (2) 
which comes out and contains the compound expressed is raised. 

[0040](C) When using a phosphorus series flame retardant as an ingredient, as for the addition, it is 
preferred to carry out 0.05-15 weight-section addition by the amount conversion of phosphorus 
atoms to a total of 100 weight sections of (A) and (B) both ingredients, and it is more preferred to 
carry out 0.1-12 weight-section addition. In a fire-resistant effect, the addition of a phosphorus 
series flame retardant becomes is hard to be acquired in less than 0.05 weight sections, and when 
more than 15 weight sections, it is in the tendency for a mechanical property to be spoiled. 
[0041](C) The silicone compound used as an ingredient, Put the thing of polyorganosiloxane in a 
broad sense, and specifically, JIORUGANO (poly) siloxane compounds, such as dimethylsiloxane 
and a phenylmethyl siloxane; Methyl silsesquioxane, ORGANO (poly) silsesquioxane compounds, 
such as phenyl silsesquioxane; Trimethyl sill hemi oxane, The Tori (poly) ORGANO SHIRUHEMI 
oxane compounds, such as triphenyl sill hemi oxane; copolymer; poly dimethylsiloxane, a 
polyphenyl methyl siloxane, etc. which are produced by polymerizing these are mentioned. When it 
is polyorganosiloxane, the denaturation silicone replaced by an epoxy group, a hydroxyl group, a 
carboxyl group, a sulfhydryl group, an amino group, ether group, etc. also has a useful molecular 
terminal. There is no restriction in particular in the shape of silicone, and arbitrary things, such as 
the shape of oil, the shape of gum, the shape of a varnish, powder state, and a pellet type, are 
available. 

[0042](C) When using a silicone compound as an ingredient, as for the addition, it is preferred to 
carry out 0.05-15 weight-section addition to a total of 100 weight sections of (A) and (B) both 
ingredients, and it is more preferred to carry out 0.1-12 weight-section addition. When an addition 
of a silicone compound becomes is hard to be acquired in less than 0.05 weight sections in a fire- 



resistant effect and there are than 15 weight sections, there is a tendency for a mechanical property 
to be spoiled. [ more ] 

[0043](C) A tattered siloxane compound used as an ingredient is a polymer (henceforth "a fire 
retardant polymer") which consists of silicon, boron, and oxygen as an indispensable ingredient, 
and has a skeleton substantially formed from a silicon-oxygen bond and a boron-oxygen bond, and 
has an aromatic ring in intramolecular. Namely, not less than 80% of combination which forms a 
skeleton of the above-mentioned fire retardant polymer, although a silicon-oxygen bond and a 
boron-oxygen bond occupy not less than 90% preferably, In addition to these, a silicon-silicon 
bond, boron-boron binding, an oxygen-oxygen bond, combination with silicon and a divalent 
organic group, combination with boron and a divalent organic group, etc. may be included. In this 
specification, when calling it a skeleton, combination with silicon or boron, and a univalent organic 
group is excepted and considered from combination which forms a skeleton. 
[0044]Preferably, the above-mentioned fire retardant polymer has a skeleton which a silicon atom 
or a boron atom combines with other silicon atoms and boron atoms via an oxygen atom. In this 
case, a skeleton of a fire retardant polymer consists of Si-O-B combination, Si-O-Si combination, 
and B-O-B combination. That is, a skeleton of the above-mentioned fire retardant polymer may be 
formed only from Si-O-B combination, is substantially formed from Si-O-B combination, and may 
include Si-O-Si combination and/or B-O-B combination slightly. A skeleton which includes Si-O-B 
combination, Si-O-Si combination, and B-O-B combination at random may be sufficient. A 
skeleton which consists of Si-O-Si combination and B-O-B combination substantially, and includes 
Si-O-B combination slightly may be sufficient. In this case, the above-mentioned fire retardant 
polymer has the skeleton by which a portion which consists only of silicon mostly, and a portion 
which consists only of boron mostly were divided in a molecule. Although a skeleton of the above- 
mentioned fire retardant polymer may be a line skeleton and may be the three-dimensional structure 
of cross linkage, a fire-resistant viewpoint to its three-dimensional structure of cross linkage is 
preferred. 

[0045](C) When using a tattered siloxane compound as an ingredient, as for the addition, it is 
preferred to carry out 0.05-12 weight-section addition to a total of 100 weight sections of (A) and 
(B) both ingredients, and it is more preferred to carry out 0.1-8 weight-section addition. When an 
addition of a tattered siloxane compound becomes is hard to be acquired in less than 0.05 weight 
sections in a fire-resistant effect and there are than 12 weight sections, there is a tendency for a 
mechanical property to be spoiled. [ more ] 

[0046](C) A nitrogen-containing compound used as an ingredient, Amines, for example, urea, 
guanidine, triazine compound, for example, melamine, MERAMU, MEREMU, AMMERIN, and 
melamine formaldehyde resin, a salt (former: ~ an about [ latter (mole ratio) =1 : 1-1 :2 ] salt.) with 
triazine compound, such as guanamine, acetoguanamine, and benzoguanamine, cyanuric acid, or 
isocyanuric acid for example, melamine cyanurate, guanamine cyanurate, acetoguanamine 
cyanurate, benzoguanamine cyanurate, etc. ~ etc. ~ although mentioned, melamine cyanurate is 
preferred especially from a low volatility viewpoint. 

[0047](C) When using a nitrogen-containing compound as an ingredient, as for the addition, it is 
preferred to carry out 0.05-12 weight-section addition to a total of 100 weight sections of (A) and 
(B) both ingredients, and it is more preferred to carry out 0.1-10 weight-section addition. When an 
addition of a nitrogen-containing compound becomes is hard to be acquired in less than 0.05 weight 
sections in a fire-resistant effect and there are than 12 weight sections, there is a tendency for a 
mechanical property to be spoiled. [ more ] 

[0048](C) With low melting glass used as an ingredient. It will not be limited in particular for a 



presentation, if 700 ** or less of things [ 600 ** or less of] of glass more preferably softened or 
fused below 500 ** are said preferably, softening temperature is in a range which is 450-700 ** 
and softening temperature is in the range. When softening temperature is lower than 450 **, and 
resin charcoal trickles at the time of combustion, fire retardancy may fall. Fire retardancy is not 
enough also when softening temperature is higher than 700 **. 

[0049]Although not limited especially as a kind of said low melting glass, a lead silicic-acid salt, 
What is formed from at least one sort of compounds chosen from a group which consists of way 
acid chloride, an phosphate, germane acid chloride, a thallium acid salt, molybdate, a tellurate, a 
vanadic acid salt, chalcogenide, and oxy chalcogenide is preferred. 

[0050] When a water resisting property, stability, and the availability of a raw material are taken 
into consideration, what consists of at least one sort of compounds chosen from a group which 
consists of a lead silicic-acid salt, way acid chloride, an phosphate, germane acid chloride, a 
thallium acid salt, molybdate, a tellurate, and a vanadic acid salt is more preferred. 
[0051]The above-mentioned low melting glass SiC>2 and B2O3, aluminum 2 03, PbO, T1 2 0, Bi 2 03, 
What makes a component at least one sort of metallic oxides chosen from a group which consists of 
CdO, ZnO, BaO, Li 2 0, Na 2 0, K 2 0, V 2 0 5 , Ti0 2 , Zr0 2 , FeO, and CuO is preferred. Let at least one 
sort especially chosen from a group which consists of Si0 2 and B 2 0 3 , aluminum 2 0 3 , PbO, K 2 0, 
Na 2 0, and BaO preferably be a component. 

[0052](C) When using low melting glass as an ingredient, as for the addition, it is preferred to carry 
out 0.05-10 weight-section addition to a total of 100 weight sections of (A) and (B) both 
ingredients, and it is more preferred to carry out 0.1-8 weight-section addition. When an addition 
of low melting glass becomes is hard to be acquired in less than 0.05 weight sections in a fire- 
resistant effect and there are than ten weight sections, there is a tendency for a mechanical property 
to be spoiled. [ more ] 

[0053]In this invention, it is preferred to use a phosphorus series flame retardant also especially in 
non halogen system fire retardant shown above as a (C) ingredient. In a silicon compound and a 
tattered siloxane compound, it is high-cost and a tendency for the addition to increase in making the 
fire retardancy of a phosphorus series flame retardant and an equivalent level reveal, and for the 
mechanical properties of textiles to fall is one of reasons with a nitrogen compound and low 
melting glass. 

[0054]In this invention, copolymerization is added or carried out and the (C) ingredient is used for 
a constituent containing the (A) ingredient and the (B) ingredient. (C) When adding an ingredient, 
melt kneading of what mixed the specified quantity of the (A) ingredient, the (B) ingredient, and 
the (C) ingredient, for example may be carried out, melt spinning of it may be carried out, and melt 
spinning of the (C) ingredient may be added and carried out to a mixture which carried out melt 
kneading of the (A) ingredient and the (B) ingredient. Beforehand, for the (A) ingredient or the (B) 
ingredient, addition or after carrying out copolymerization, this may be mixed with other 
ingredients for the (C) ingredient. (C) When carrying out copolymerization of the ingredient, it is 
preferred to use a reaction type phosphorus series flame retardant as a (C) ingredient, and it is 
preferred to carry out copolymerization to the (A) ingredient in that case. 
[0055]Polyester fiber of this invention can be manufactured by the usual melt spinning method. 
That is, first, temperature, such as an extruder, a gear pump, and a cap, shall be 270-310 **, melt 
spinning is carried out, it cools below to a glass transition point, and a spinning line of thread is 
taken over speed for 50-5000-m/, after passing a heating cylinder, and spinning thread is obtained. 
It is also possible to cool a spinning line of thread in a tank into which water for cooling was put, 
and to control fineness. Temperature of a heating cylinder, length and temperature of cooling wind 



blows, the amount of spraying and temperature of a cooling water pool, cool time, and taking over 
speed can be suitably adjusted with discharge quantity and the number of holes of a cap. 
[005 6] Although hot stretching of the obtained spinning thread is carried out, extension is good by 
any method of 2 process method extended once it rolls round spinning thread, and the direct 
spinning extending method extended continuously without rolling round. Hot stretching may be 
performed by which method of 1 step stretching and multi stage extension. As a heating method in 
hot stretching, a heating roller, a heat plate, a steam jet device, a warm water tub, etc. can be used, 
and these can be suitably used together. 

[0057]Using a heating roller, a heat plate, a steam jet device, etc., an obtained full oriented yarn is 
heat-treated so that not less than 15% of heat contraction nature may be shown above 200 **. 
[005 8] A limiting oxygen index becomes high and fire-resistant polyester fiber of this invention 
obtained by a described method shows fire retardancy, and even if flame approaches, it becomes 
difficult to light by containing non halogen system fire retardant as a (C) ingredient. While keeping 
away from flame because a filament is heated for flame and a filament contracts then in connection 
with a filament, and becoming difficult to light by furthermore containing polyarylate 1 5 to 40% of 
the weight as a (B) ingredient for approaching, it becomes difficult to carry out a drip. 
[005 9] A heat shrinkage rate as used in the field of this invention means a heat shrinkage rate at 30 
** - 280 **, and, specifically, a value measured by thermomechanical analysis (Thermo 
Mechanical Analysis) is said. 

[0060]In this invention, as for the heat contraction nature of fire-resistant polyester fiber, in not less 
than 200 **, it is preferred that it is not less than 15% of the maximum contraction, and it is more 
preferred that it is not less than 20%. 

[0061]In using fire-resistant polyester fiber of this invention for an artificial hair use, in order to 
maintain set nature in an elevated temperature, a heat shrinkage rate 200 ** or less is small, and it 
is preferred to process it so that a not less than 200 ** heat shrinkage rate may become large. As for 
especially a heat shrinkage rate below 200 **, it is more preferred to make it to 10% or less. 
[0062]When performing a curl set using a hair iron, it is preferred to set up heat treatment 
temperature so that the maximum contraction temperature may be not less than 200 **. 
[0063]When using fire-resistant polyester fiber of this invention as artificial hair, it may use 
together with other artificial hair raw materials, such as modacryl, polyvinyl chloride, and nylon. 
[0064]Lusterless processing of alkali weight loss treatment etc. can be performed to polyester fiber 
of this invention if needed. 

[0065]As for paints and a color to be used, an auxiliary agent, etc., although processing conditions 
in particular of fire-resistant polyester fiber of this invention are not limited and can be processed 
like usual polyester fiber, it is preferred to use a good thing of weatherability and fire retardancy. 
[0066]Fire-resistant polyester fiber of this invention can be made to contain various additive agents, 
such as fire retardant, a heat-resistant agent, light stabilizer, a fluorescence agent, an antioxidant, a 
flatting agent, an antistatic agent, paints, a plasticizer, and lubricant, if needed. 
[0067] 

[Example]Next, although an example explains this invention concretely, this invention is not 
limited to these. 

[0068]The measuring method of weighted solidity is as follows. 

[0069](Intrinsic viscosity of polyester) The same weight mixture of phenol and tetrachloroethane 
was used as the solvent, the relative viscosity at 25 ** was measured using the Ubbelohde viscosity 
pipe about the solution with a concentration of 0.5 g/dl, and intrinsic viscosity was computed with 
the following formula. 



[0070] 
[Equation 1] 

tn J= I i mn 1P /C= i Lm (u ril -i) /c 
C-0 C-0 

= 1 i m C n — t? 0 ) /*? a C 
C->0 

the inside of a formula, and eta ~ the viscosity of a solution, and eta 0 — the viscosity of a solvent, 
and etarel — relative viscosity. As for etasp, intrinsic viscosity and C of specific viscosity and [eta] 
are the concentration of a solution (intrinsic viscosity of polyarylate). The mixture of the weight 
ratios 6/4 of phenol and tetrachloroethane is used as a solvent, The relative viscosity at 25 ** was 
measured using the Ubbelohde viscosity pipe about the solution with a concentration of 1 .0 g/dl, 
and intrinsic viscosity was computed like the case of polyester. 

(Intensity and ductility) The tension tenacity and elongation of the filament was measured using the 
INTESCO Model 201 type by Inn Tesco. One filament 40 mm in length is taken, and it inserts with 
the pasteboard (thin paper) which stuck the double-sided tape which sized adhesives for 10 mm of 
both ends of the filament, it is air-dry overnight, and a sample 20 mm in length is produced. The 
testing machine was equipped with the sample, it examined by a part for temperature [ of 24 ** ], 
80% or less of humidity, load 1 / 30gfx fineness (denier), and speed-of-testing/of 20 mm, and 
strong ductility was measured. The examination was repeated 10 times on the same conditions, and 
average value was made into the strong ductility of a filament. 

[0071](Heat contraction nature) The heat shrinkage rate of the filament was measured using 
product SSCmade from SEIKO Electronic industry5200H thermometric analysis TMA/SS 150C. 
Ten filaments 10 mm in length were taken, the load of 5.55 mg/dtex was applied, and the heat 
shrinkage rate in the range of 30-280 ** was measured by a part for heating-rate/of 3 **. 
(Limiting oxygen index) Weighing of the filament of 16 cm/0.25 g is carried out, an end is lightly 
summarized with a double-sided tape, it inserts by ******, and a twist is applied. If a twist fully 
starts, the middle of a sample will be folded in two and two will be twisted. An end is stopped with 
adhesive tape and it is made to be set to 7 cm in overall length. Predrying is performed for 60 
minutes at 105 **, and it dries 30 minutes or more in a desiccator further. The dry sample is 
adjusted to a predetermined oxygen density, it lights from the upper part with the lighter extracted 
to 8-12 mm 40 seconds afterward, and an ignition postignition machine is detached. The oxygen 
density which burns 5 cm or more or continued burning 3 minutes or more is investigated, an 
examination is repeated 3 times on the same conditions, and it is considered as a limiting oxygen 
index. 

(Drip nature) 100 filaments of the about 50 fineness dtex(es) are bundled, and by a clamp, it fixes 
to a stand on both sides of one end, and hangs down vertically. 20-mm flame is made to approach 
the fixed filament, 100 mm in length is burned, the number of drips at that time is counted, and the 
number of drips evaluates O or less for five, and evaluates ** and 1 1 or more for 6-10 as x. 
[0072](Cold set nature) A 160-mm filament is lengthened straightly, both ends are fixed on a tape, 
and it heats for 40 minutes at 100 **. After cooling to a room temperature, it cuts into 85 mm, and 
double fold is used, both ends are connected with sewing thread, and it hangs on the stick of phi4 
m/m, and weight is attached so that load may become 6.7 mg/dtex, and it holds by 30 ** and 
60%RH for 24 hours. Weight is removed, after settling for 5 minutes, it cuts into 80 mm, and the 
bend condition (angle) of a filament is measured. It is most preferred to make this into the index of 
the ease of being attached of the peculiarity in low temperature, and to recover straightly (180 **). 



[0073](Curl holding power) The filament made into **** is wound around the pipe of phi32 m/m, 
After carrying out a curl set for 60 minutes at 100 ** and aging for 60 minutes at a room 
temperature, the end of the filament which curled is fixed and hung and aging of early filament 
length and the filament length to the seven-day backward is investigated. This is made into the ease 
of being attached of curl, and the index of holdout, initial length's shorter one is good, and the 
lower one of the extension rate of seven days after is preferred. 

[0074](Iron set nature) It is an index of the ease of carrying out of the curl set by a hair iron, and 
the holdout of curled shape. It inserts into a hair iron lightly, and a filament is drawn through 3 
times and preheated. Visual evaluation of a curl of a filament and the thread breakage is carried out 
as weld between the filaments at this time, and a comb. Next, the preheated filament is wound 
around a hair iron, it holds for 10 seconds, and an iron is drawn out. Visual evaluation of the ease 
of extracting at this time (rod out nature) and the holdout of curl when it extracts is carried out. 
Phenyltrichlorosilane (342.7 g, 1.62 mol) was dropped at the pyridine solution (1L) containing 
example of manufacture 1 (composition of tattered siloxane ) boric acid (100 g, 1.62 mol) under ice- 
cooling, it heated after the end of dropping for 5 hours, and the reaction under a rotary flow was 
performed. Then, trimethylchlorosilane (176 g, 1.62 mol) was added, it returned for further 3 hours, 
and the reaction was ended. 2N-chloride neutralized the reaction mixture and it extracted with 
diethylether (500mL). The obtained solution was dried with anhydrous sodium sulfate, and the 
target compound was obtained by distilling off the bottom solvent of a vacuum. Molecular weights 
were the number average molecular weight 2500 and the weight average molecular weight 3000 
(polystyrene conversion, a UV detector, a toluene solvent) as a result of GPC analysis. As a result 
of IR analysis, the obtained compound showed the peak of B-0 joint origin near 1360-cm" 1 , and 
showed the peak of Si-Ph joint origin near 1430-cm" 1 . Me 3 -Si-Oi/ 2 combination was [ 17 mol % 
and Ph-Si-0 3 / 2 combination ] 83-mol % among silicon atom total as a result of analysis by NMR. 
As example of manufacture 2 (adjustment of low melting glass ) low melting glass, Na 2 025-45 % 
of the weight, Glass calcination of 5 to 15 % of the weight of BaO(s), 10 to 32 % of the weight of 
Si0 2 , 50 to 80 % of the weight of PbO(s), 7 to 40 % of the weight of B 2 0 3 , 2 to 6 % of the weight 
of aluminum 2 03, and 10 to 30% of the CuO was carried out by preparation of these within the 
limits, and the thermal characteristic was controlled. The ball mill ground the obtained glass 
composition and it was used as particle diameter of 100 or less meshes. 

(Softening temperature measurement of low melting glass) According to JIS-R3104 (softening 
point test method of glass), the softening temperature of low melting glass, When the rise in heat of 
10 cm of the upper part was carried out at speed of about 5 ** in 1 minute, it asked for glass fiber 
with a length [ with a uniform diameter of 0.55-0.75 mm ] of 23.5 cm as a temperature extended 
with the speed of 1 mm for 1 minute by prudence. The softening temperature of the low melting 
glass adjusted in the example 2 of manufacture was 602 **. 

(Example 1) 4000 g of polyethylene terephthalate (bell pet EFG-10, product made from Kanebo 
Synthetic fiber) of intrinsic viscosity 0.61 which the moisture content of 100 ppm or less was made 
to dry as a (A) ingredient, (B) 1000 g of polyarylate (the U polymer U-100, Unitika, Ltd. make) of 
the intrinsic viscosity 0.60 which a mole ratio becomes from the mixture and bisphenol A of 50/50 
of isophthalic acid, and terephthalic acid as an ingredient, (C) The dry blend of 500 g of the 
phosphorus series flame retardants (PX-200, product made from Daihachi Chemicals) was carried 
out as an ingredient, and the extruder was supplied, and after carrying out melt kneading and 
pelletizing at 300 **, it dried in moisture content of 100 ppm or less. Subsequently, melting 
polymer was breathed out using the spinneret which has a round section nozzle hole with a nozzle 
diameter of 0.5 mm, and it cooled in the water bath with a water temperature of 30 ** installed in a 



25-cm position under the cap, it rolled round the speed for 100-m/, and the undrawn yarn was 
obtained. The second step of extension is continuously performed further extension and performed 
in a 100 ** hot water bath in an 80 ** hot water bath in the obtained undrawn yarn, 5 times were 
taken for the full oriented yarn, it heat-treated by having rolled round the speed for 100-m/using the 
heat roll heated at 200 **, and single fiber fineness obtained fire-resistant polyester fiber 
(multifilament) of 50dtex. 

(Example 2) The (A) ingredient to 3500 g of polyethylene terephthalate (bell pet EFG-10, product 
made from Kanebo Synthetic fiber). (B) Fire-resistant polyester fiber was obtained like Example 1 
except having changed the ingredient into 1500 g of polyarylate (the U polymer U-100, Unitika, 
Ltd. make). 

(Example 3) Fire-resistant polyester fiber was obtained like Example 1 except having changed the 
(C) ingredient into the tattered siloxane compound 25 Og compounded in the example 1 of 
manufacture. 

(Example 4) Fire-resistant polyester fiber was obtained like Example 1 except having changed (C) 
****** j n ^ 0 g of melamine cyanurate (MC610, product made from Nissan Chemicals). 
(Example 5) Fire-resistant polyester fiber was obtained like Example 1 except having changed (C) 
****** into 250 g of silicone series fire retardant (XC-99B5664, Toshiba Silicone make). 
(Example 6) Fire-resistant polyester fiber was obtained like Example 1 except the softening 
temperature compounded in the example 2 of manufacture having changed (C) ****** into the low 
melting glass 25 Og which is 602 **. 

[0075](Comparative example 1) Fire-resistant polyester fiber was obtained like Example 1 except 
not having used the (B) ingredient. 

(Comparative example 2) Polyester fiber was obtained like Example 1 except not having used (C) 

[0076](Comparative example 3) The (A) ingredient to 4500 g of polyethylene terephthalate (bell 
pet EFG-10, product made from Kanebo Synthetic fiber). (B) Fire-resistant polyester fiber was 
obtained like Example 1 except having changed the ingredient into 500 g of polyarylate (the U 
polymer U-100, Unitika, Ltd. make). 

[0077] About the textiles obtained by Examples 1-6 and the comparative examples 1-3, the result of 
having measured strong ductility, a heat shrinkage rate, a maximum safe percentage of oxygen, and 
drip nature is shown in Table 1 . 
[0078] 
[Table 1] 
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Like an example, specified quantity use of the polyarylate is carried out as polyalkylene 
terephthalate and a (B) ingredient as a (A) ingredient, (C) It turns out that fire-resistant polyester 
fiber of this invention produced by adding non halogen system fire retardant as an ingredient 
maintains textiles physical properties, such as heat resistance and strong ductility, and it excels in 
fire retardancy and drip-proof prevention. According to the comparative example 2 which did not 
use non halogen system fire retardant as a (C) ingredient, it turns out to it that there is a problem in 
drip-proof nature by the comparative example 1 which did not use polyarylate for fire retardancy as 
a (B) ingredient, and the comparative example 3 which had little the amount used. 
[0079] 

[Effect of the Invention]The artificial hair using fire-resistant polyester fiber and it which 
maintained textiles physical properties, such as the heat resistance of usual polyester fiber and 
strong ductility, and were excellent in fire retardancy, drip tightness, and set nature by this 
invention is obtained. 
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L/t^'Jxxf/l/, 1, 
;P£4±fi^Lfc*°'JXX-7yy 
y7^;«i/fc Ko^yxf^^Jtf^Lt^'Jxxf 

[0 0 2 2] ^m&Zti^X (A)JitiHi, JfJxfl/ 

y^-y^y— K jtfyTnfyy-ry^y— k rt? 
n^yxxfM s ffaL<, fMfitffl^tt 

[ 0 0 2 3 ] tSTlE ( A) ^OEftft.SHi. 0.4- 
1. OcoiEBI^f 4 L< . 0. 5 — 0. 9^KHj5* «t 0 

jaaoissx{4MaiDXB#t#a^i^<7)M*^^^ 
s . attroutt*** i . o s fc , iiiii^k 

[00 24] ^mX-m^^tlh^U TVls—b ( B ) 
(4, 5?#Sey'#;y#ylM# h 3?mMit*-)V$tfi- 1 

[00 2 5] fiflB ( B ) J&#05?#j£y*#/y#yl?J&fr 

m, t7^pyy*;^>I, yt77xXl/V^M; 
yK&£"c^0#;i^>B£&tfm^cop«ffc s 5— 

V7^Hyth'n^ y x^y 2; C9X/y* y Sr # 

[00 26] tulS ( B ) ^O^SRi^-^J&^-i; L 50 
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T(4, HRjC ( 1 ) : 
[0027] 
[^3] 



R 1 R 1 R 1 R 1 




xii^f^yi, xfijfyi, -fyrntryf 
yi, Juv-fc—jvm, x)v^-tvm. 1, 3-:?xxy 
yyM y7°nfjr r ya4^{4i , 4-7x-vy^ 
V7ntyfyMiKt. ) T-a§tL^z.«^xy-;i- 

fx (4-bKnJfy7x-;H j^^y. fx (4-t 
FoJfy/|/7x^) x— jyy fx (4-bFnJfy 
7x-;H x;y*y, fx (4-tKn J fy7x-^) 

X;l/7-fF, fx (4-th'D^y7xX^) X/l-y* 
y„ fx (4-tFnJfy7x-/H y-by. fx (4 
-bFn^y7x-/l/) ^i^/Mj'y, fX (4- 

t Kn^y7x-^) -p-yM y7°nf;Ky-ify, 
fx (3, 5-y7f;t/-4-tFDJfi/7x^;H^ 
^y„ fx (3-^f;y4-bFDJfy7x^)^ 
^y s fX (3, 5-yyf;l-4-bKP^fy7x- 
x— r7K fx (3, 5-y7f^-4-bHn^f 
y7x-;l/) X/y*y, fx (3, 5-^X^-4- 
tKn^fy7x-;P) X;l/7YK, 1, l-fx(4- 
bKn^y7x-/P)x^y, l, l-fx(3, 5- 
y^f^-4-tKoJfy7x~;l/) x;y v l, l- 
fx (4-bKn^y7x-;H y^n^-y-y, l, 
l-K'X(4-fcHP^y7xX;i.) -3, 3, 5~b 
U^^yiJ'n^-tfy. l, l -fx (4-b h'n^ 
y7x-/P) -l-7x-/H^y, 2, 2 - fx (4 
-bHnJfy7xx;i/) 7n^y, 2, 2-fX(4- 
bFnJfy7x-;H y^y, 2, 2-fX (3, 5- 
y^f;l/-4-bFnJfy7x-;t/) 7*nA*y, 2.2 
-fx (3-^f;k-4-tKn^y7x-;H Tnv<? 
y\ 4, 4' -y'bFD^y;Hi'7x-;K 3,3', 
5, 5' -f F7^f/t/-4 , 4' -ybFn^yb'7 
xx/y 4,4' -y'b Kn^f y<yv"7x7 y4 , 
4' -y'b Fn^-y-y'yxX/yn-TVK 4, 4' - 
y b H n^f y - y 7 x x;^^-x-- r )Vt£ Z$Wf& i 

[0028] lulB ( B ) j£#fc LTJ4, V 7 */H*X 
(«Ol^#:tf^7 ^^KX(4^0|^#:(7)M^) 

fc, -fibs ( i ) •c*§3h.*fc^fc*»&#&*i£jKy 

[0029] HUfB ( B ) iK^ffl^fSfJKIi, 0.4- 
1 . 4 0fEH£ i '#?4 L < . 0 . 6 — 1 . 3C0&m&£ 0 

^#fetL^r^„ E9^nttfl&6* 1 ■ 4 S fc , ( A ) Jfi 



[00 30] *f£^T'fflV^tl£#;NU^^il^J 
(C) i± s 'J VjRJtflHRk y'Jn-yft^ft, tf'n^n 

[00 3 1 ] ( C ) j&frfc LTffli^ns u yawnm 

r 
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fb&ft. *X7^ V^^A KSWfc6flL sfcXtf-M h 

*fb£fts ^7^^f T^tt-S-ft. ^7 4 y^-fb£- 

ft, ( 2 ) : 

[0032] 
[^4] 



o 



I 



O 



R = 0— P--0 — R'-0-P--0 — R 3 — O-P-OR 



R*0 



i 

OR z 



(2) 



m% r> X i J: V \ R 3 (2 2 tt<^#l£Mt*SKT- 



1; 

■CfflWCti^. ifLfefl53-fe"C«HR3S (2) T$bb 
[00 33] U ^jMHRfflaAflcpli: LTti. h ! J^f 

^*X7x-h, FiJXf;^X7x-b. I'J/f/t/ 
*X7x-b, hU ( 2-x^-;t^\Jf>';P) W7x- 
K b'j7x-MX7x-h, f'J7^yM^7x 

— K hV^i^U— ;«X7x- K Mix (^fy/n 

bVt-yx — *X7x- K h'JA (7x-/l/7x- 

*^7x-b, l l J^7f;l/^7x-l, 
;l-7x- 11-^X7 x.— K ^r^'l-'— ;l^y7x- 

y/i/*X7 -f y^^riM K, y ^y^x^ysa^y x- 
y — )V# ij7x -;i/4;^7 x — h . p-ww v-y — jvat >j 

(i^-2, 6-Jfy'J;W *X7x-b, h'X7x7- 

(2, 6-^y'J;H*^7x-h^f:^jt: 

[0034] 

[fc5] 

r / ~s o or \ a 





•1; 



30 



40 



CH, 

o-H' 1 - 



CH, 



r 



y 



[0035] 
[ft 6] 



of _0 



[0036] 
[ft7] 

r ^ ">io 





Oj 



o r v ^ 
II 

p- p- 




o A 



J 2 



[0038] 
[ft 9] 




V 




CH ; 



o 



CH 




CH, 



9 



[0 0 3 9] 



(6) 



* * Utl 0 ] 

CH, O 
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[0040] ( C ) j&frfc LT U yaMt«BWS:ffiffl'^« 
*<r>mxA\$. (A) N ( B ) Mfig^^-^ft 1 0 

Mtfaanrf* w* 1 * a l < , o . 1-12 mmmmt 
h <ntf x 0 e 4 L v \ y y^H^fU^ jmfc&* 0.05 
S***iircii, l«H8«3&*»6ftje<*0, 1511 

[0 04 1 ] (OiMLtfflv^iiliy'Jn-Wt 
cr> (rKU ) *)V% SislV^X^Sr^ryfcSm ; T- U;* 

^ (^y ) h y^yy/i/A.5^Jfty^i ; £ 

x-f /Hf t J: ^li^litltty 'J n-y 

[0 04 2] (C ) J&frk tTyyn-Wt^Srffiffl 
-ecoasjnSli, (A). (B)M^^ff- 

100 sftgptttf lt. 0. 05-15 mmmmn~tz> 
omit l < , 0 . 1-12 fifiau^jD-r^ 0 

* U * . y'J3- yf k-^io^ in*** 0.05 fi*g|5* 
[0 04 3] (C ) tTfflV^tLS^oyodftf 

(jar rm}mm■£fo^ ttv^) -c* 

Od*>. 80%ja±. *F4L<(49 0%J;LL£. ^>f* 

wc, *^*-*^«Bf^s mm 



fc*S£\ yM?lk 2ttO*fj 



CH 3 

[ 0 0 4 4 ] #?4 L < 14, ±fei»JS^M4. ^-f Sfi 

10 mms&wttfmi. s i - o - bs^, si-o-s 

i«r&, at/B-0-B»^*»6*4. -f=Sr;b^ ±1B 
WSBWS^tcolMSli, s i -o-B*6£*)*!&»S>JBjfi 
s*i*t>o-«>£^u HlWtS i -O-Be^A, 
JBfRSfU irfj&»fc:S i - o-s iSr^aif/'XIiB- 
0-BtS^'**tJt>(93 , CfcfiV^ 4fcSI-0-BtS 

s i - o - s i js#, mb - o - Bgj£-£ 9 

0 - S i Hr&&tfB - O - Bm&fyt>%: *) N *>i*aHC S 

1 -O-BJS^S^tJ ia**ft"Cfcav^ ZCDtg;^, 

20 JJEJBBOT*£fMi, {iii^SW^^&SSIS^k, 
[004 5] (O^hU^'oynJftyft^ 

(seffl-ri*^-, ^«aam»«, (a> , (b)hjs^ 

^ftlOO **SP^» LT, 0 . 0 5-12 
«W4L<, 0. l~8fiJHraailrt-* 9 
ff4Li\ t>nyn^ftyft^|«iJiil^o . 0 51 
30 *gP5^ST(4 , im»Ai^ttA>fUB < * 0 , 12 

[0046] (C) ^hLtfflV^lx^^Iift^ft 

y^yx ^*M7^ft Kami, 5 

y . T-fe h 5 y , Kyy'^r-r 5 >4 k ) , h y 
r yy*&&fa k yr 7 -/mxtt-f v * -;H« k 

OS (m# : (^/Wt) =1 : 1-1 : 2*UK<0 

S^Tin^-b^k) ^rk^W^^x^^. 

[0047] (C) L-C-£3*fl^£ffl^4* 
-^r, ^0?3sjDi(4. ( A ) . ( B ) WfiSc^-^^ff 1 0 0 
SagPtMLT, 0. 0 5-1 2MaBBftrr*«0* I » 
4 L < , 0 . 1-10 fiMfififtrr 4<o# J; 0 if 4 L 

^. *«-ft-^ft<^>amubii l o . o 5fi*a5*}STi4, 

50 [0048] ( C ) J&B-k UtTfflV^ftSffllbSuy^ 



(7) 

1 1 

Xkii, 7 0 0°CKT. fS-t L<i±6 0 O'CIilT. =fc 0 
#?4 L < « 5 0 0°C!3lTTMXii^il^^^7^^^ 
k £ VH \ K-fL* ^4 5 0 — 700 'CcommiZfoZ, i> <7) 

[0049] ttrlBffiBl^^X^aMi: LTJimHRje 

[00 50] 4£. S£ttS^»A#ttJ: 

»(t^iwa, nana, u^na, y/t- 

[00 5 1 ] jgfcUi, jJBffilb£#5;*li, s i 02 s 20 

B2 O3 . Ala O3 . PbO, TI2 O, Biz O 
3 , CdO, ZnO, BaO, Liz O, Naz 0„ K 
2 V2 O5 , T i O2 , Z r O2 , FeO, Rl/C 

it, S i O2 , B2 O3 , A 1 2 O3 , PbO, K2 
O, Na 2 03UfBaOfrt>&&ftj;*)WR,Ztl&&%: 
< kl> latHfltMRt^ifc^T**. 
[0 0 5 2] (C) fctttLXl&mfiJfyXZmi^igi 

^ comnumit, < a > , ( b > m^^h- i o o 30 

MMMlCtt LT . 0 . 0 5-10 fiJHfi&fiir*- *<Z>#ff 
4L<> 0. 1- 8*»8Pasairt-«<O3&*J:O04L 

[00 53] *^BJtCi5^T{i, ( C ) j&frk LT , ± 

#vi/v*y->ib&mx'te3Xht>m< . mmit 
mm.tfv^x'Wjymmmtmm^ivnm 40 

[00 54] ^ftWiz&^x (O (A)j£# 

k (b) mftZis^&m&mzmuttiimm&Lx 
m^htih . ( c ) js#£«airr4*&, w*.if ( a ) 

fiSc^k ( B ) fifcfrk { C ) jS#0>ffl5g**«£-Lfc t>«0 
Sr^MiSM t , *ti& MffiXt LX l> X \ * L . < A > j£ 
»b ( B ) j£#*iffitfi*L>fc«£Wfc:, ( c ) 
«aiDLT»l»Kf*L'C«>J:V^ *fc (C) 
t*> ( A ) ffcfrXti ( B ) f&#lzmn$> & 1 ^iftfi^rS 50 
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itfz(0-h. £*UH&fcfl-fc«£LT«» XW (C)jR# 
*2im-&Zit&lg&lz}3^Xte. ( C ) ffcfrk LTKJS 

m v y&MMMzmm-t&ntfim-t t < . 4 

(A) j£#k4±a^£^&<o*W4U^ 
[00 5 5 ] «>|«-1fJixf;Hlili, 

LtttUi, ^7^>7\ n^Srif cOjSJKS- 2 7 0 — 3 1 

oicfcUffli*tfr*u ttaj***jiis»flf*3iJis*Jt 

fJL ^XK^^T^iHL, 5 0-5 0 0 0m/t 
[0056] ft^n^ttHyfeJi*®^*^, ffiffti*6 

* z\b^<m%Lxm^hmm&mwmcD^~Tixcn 
-m£tz£->xi>£\\ fmmz. ^mm<n 

[0057] jD»n-7, h-h-T 

P-h. x-f— A^'x •/ bMS&iT&m^X . 2 0 0°C 

[0058] ±Ms^££r>x&t»tL&*8m<nmsm 

^f'Jxxf/Wll ( C ) j&fl-fc LTI^Noyy^ 

^ 0 (B) fiSS^k LT^UT'Jlx-h^l 5-4 

ommx^-th z\ k t i 0 , 7^^yb fcifciflSSfi 

[0059] *mix~^omw.mmtte. 3 o°c~2 s 
o'aztufhBMmm^mmt^ ^<nx-h 0 . 

it s f^^S^W (Thermo Mechanical 

Analysis) fc± OSOS t^ffiSr^ d . 
[0060] ^miZB\^X. i»^'JXXf« 
ItO^JRffittii, 2 0 0*CJjUifcftVvCfbMa»l 5 
%M±.X'fo &Zk&jg-£L<. 2 0 S i k ^ - 

[006 1 ] *fra<OJWIM^yx^'r;WRWtSAX 

■T53t«>. 2 0 0rlilTcD»iRffi*{i/h§ < . 2 
0 0 o C1.4±cr)lilRffi^^t < i. o £MJL-tl Z. k 
*W4 LV^. #(c s 2 0 0*C*JB<0«yRW*sttl 0%K1 
Tfc^ftW^i DiT4kv\ 



(8) 

1 3 

[0 0 6 2] $£>fc. ^T-TMuySrffllvt^-^-fe 

•Sid. JBBiaKtiftj&*-*^* I ffa U\ 
[00 63] *%W<^t«ffijKUx^x;W(MWt*AX 

b" ^ . t-foyi t"l«AI«*fl k ffiffl LT & J; 
v\ 

[0064] *fffiHO>KUx^-r;WiMI»|tfc:tt, 

fttifci^s*. io 
[oo65] ^wnemmA^v^xT-ivmm^MT. 

[0066]^, *^o«tt*ruxx^;^ii^t 

[00 67] 20 

[0068]^ Wttffl<0S!l^5£i±. JfilTOfcfeO T* 
[00 69] ( U iXf^<?)ItM ) 7 x J— )Vt 
0 . 5 g/d 1 ^i^fcoV^T^n— T^SSie* 

[00 70] 30 
[ftl ] 

[tj] = I i tn?7 ,,/C= 1 i m { 77 r . 1 ) /C 
C— 0 C-»0 

= 1 im (n-77 0 ) /l 0 C 
C— 0 

??sp(iJtfi!tJ£. C(3M«?« 

1 . o g/d l ^iKSfcov^T^n— T^KieWSffl 

(SfiSaWS) (ft)-fmalcoiNTESCO 
Model 2 0 lSJ&fflVYt. 7 -f 5^>-hcD3l3S 

kD. 7^5^y^SJSl 0mm*«aBW*fSWt»tL 
fcWHT^TfcJBOffWigK (tfffi) TJ**, -86JR 
ft LT . 2 0 mmOf«£r£«r§ . ISHfllCim 50 
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£SI#U ?aS24°C, SK8 0%lilT\ fll/30 
gf xlK (-5*--^) . 3MJffi2 0mm/^T1£|i; 

[007 1 ] (#&TOitt) ^rJ-H^lH (») MS 
SC 5 20 0Hf^fTMA/SSl 5 0C£fflWt. 

y^yhCVmmm&WfeLtl* 1 OrnmW 
O^yMO^tD, 5. 5 5mg/dtexi?)S 
££*>H\ IfcfiaLR 3 -C/ftX' 3 0-280 "CCOigHT 

dSffiBRfgR) 16 cm/0. 25g«7^7^yf 
£WMU ffi£sg<WMir-TT-lfckft. S&ft-tfta 

Zo|;f/fD2*a^MS„ SgtS*r-r^± 
ft. M7c m(c$r4 «fc d ft* . l 0 5°CT6 
flWBifcfTfc^ §^,^xV^--^-T-3 04N2Ltflai 

03H*8~1 2mmteRr>}fcj^»"C_kaJ«J: 9**U 

(FU7 7tt) iII55 0dtex070^yM 0 

mO^SrffijJr^-th JIS 1 0 0mmJii§t, ^Oi: 

O. 1 lJSLh*xf:LTWflM-4. 

[0072] (3-;l/HtyMt) 160mm(7)7^7 

1 o o°ct"4 o^Paijninr&o saiT^aiLfcafc:, 

(F§CX S ®4m/mCDmzm'0Tlf. ^Mifi6 . 7mg/ 
dt ex£i5r4.fc'3fc*frff«-, 3 0°C. 6 0%RHf 

2 4 B§Pa1f*^l> . M^^h t , 5 flffflfiS t 8 0 

*-5i<r ( 18 0-c) (cHatso*»si.ff4L^. 

[007 3] (^-;H*^7J) m^AzLtc? 4 y^yh 

2r0>3 2m/m<7)V\MTtfl^O(t. 1 0 0T7T6 0t> 

W&<r>7 j 7^ybfi, 7Bf^4T-co7 j^xyhMco 

[0 0 74] (T-f nyt-y htt) 'sT- T-f a>-l;J: 



(9) 

1 5 

(100g. 1. 62mol) §r-g-tfh°'J^>?§ 
I ( 1 L) fc, 7jC^T. 7x-;^^nny5> (3 

4 2. 7g, 1. 6 2mo 1 ) £aTFU «STirTf*5 

^UUiyyy ( 1 7 6 g, 1. 6 2mo 1 ) 10 
t> tc 3 B#HRl»t L TKJtE£**T Lfc . RjEateW* 2 N 
-tSBST'^ftlU ylfA-I-f^ ( 5 0 OmL) Ttt 
aj Liz . »&*ifc»«**&fc8fflH- h U ^ ATSaft L , 

4mH4GPC^«fotSS, » 3 F%ihTJI2 500,1 

b/l-xyll) T&ofc. »ii>*ufcfc£*(±. IR 
1 3 6 0cm" 1 ffrjfifc B - O|g-^i*c0fc° 
-?£^U 14 30cm-i#i£CSi-Phi^* 
«9K-?£iSLfc. NMRt«tS^W<0JSm. ^-fSJH 20 
^f*^. Meg -Si-Oi/zi^n^ P 
h-Si-Oa/2 Kr£# 8 3 -5 . 

mk&tfyXbLX, Na!02 5M5il%, Ba 
0 5-1511%, SiOilO-3 211%, PbO 

5 0-8 011%, B 2 O 3 7~4 0a%, Al 2 0 3 2 
~6M%, CuOl 0~~3 0%$:Zflt>mmP : \com^r 

StLTffl^, 30 
J I s-R3 l 04 (#9.x^to£KlK£> t=fl!v\ 

0. 5 5 — 0. 7 5mm^-E@JSo2 3. 5cm 
«I§^7X7r^^"- Sr-€-co_bSPl 0cm£l7>H 
fctt 5 'Cc7)il«T-M±#$ ifiT" 1 #RI 1 

mmm d < a > ja^t lt*^s ioo pp miiiT 

U-b (\/K7hEFG-10,*^^i(tt) 40 
1) 4000gJi, (B)^tU ; E/Ht^5 0/5 
0^V7 ?/H8 tfL^7 ffl&eM&lfa b b'X 7iV 

*ryv-u- ioo, =L~^-ii (it) H) l o o o g 
fc, (C)^t Lt'JyflM(PX-200,^ 
AflS* («) ») 500g^H'7^7V>-KL, x^X 
Wl— r-(cf£*SU 3 0 0"CTi§IKMMt, tl/vh 
ftLfcflfcfc, *7>*1 OOppmJaTfcftjlftLfe. 
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X\ /X/l/gO. SmmCOABfH^X/l^LSfiTitff* 
PMffl^t»1fJ?-^ttffiL, P4T2 5cm(7) 

fia^iaa i,Jt#si 3 0 "c^m^xw l , 1 0 0 m 

8 O'CO&K^^T— Kl^)SH**ffv\ «we 
*J:L, 2 0 O^fcJnftLfch— hn— A'fcfflUT, 1 

(HSfi$l2) (A) tfijfiff'J^-f-Wy^r]/? yu—h 
(\/K7lEFG-10, 77 ^^^-Sl (1*) ») 3 
5 00gt, (B) rtyfrfoKUTlJl'— h (U^KUV- 
U-100, x-f-# (He) jR) l 50 0g^L/l 

sum. nimn bmmizLxmm&tfv^xT-juim 
mitmiz. 

( iWfi^J 3 ) ( C ) j&fttwmm 1 "C^tfSLfciKn^n 
*-V>te&to2 5 0 g KSSELfcEWtt. HfiffiM 1 b m 

(38HSW4) (C)U#H^5S^73tl'-h (M 
C610, B*ft^ (<*)») 2 5 0 gCflttm 

(SOtWS) (C) tiift&Z^Va-ymkmi (xc 
-99B5664, (80 ») 2 5 0g 

( hm^j 6 ) ( c ) f&ftz zmmm 2 x&m vicmt^ 

&6 0 2XX7MmM*f7X2 5 0 gfcSOELfcJaWi, 
USSW 1 1 LT»I4^U xxf;H«&# 

[007 5] (JtJKffl l ) ( B ) jfcfl-Srteffl L3n&»ofc 

<it«W2 ) ( c ) jt^^ittffl u=a*o3tj2iw4§at 

[0076] (JtKM3) (A) iM^'Jx^yf 
(\;K7hEFG-10, ^^-^^jS 
(1*) SS) 4 50 0g(C, (B) ^^^UTUl^-h 

(udfuv-u- 100, (mm) 5 0 0 g 
ctiLtim, mmmi bmmizLxmMvttfvx. 
x^)vmm*%iz« 

[0077] mmm 1 - 6 m/smm 1 - 3 t#^>^ 

[0078] 
[HI] 
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17 18 









i 


2 


3 


4 


5 


6 


\ i 


2 


3 [ 


SJS(dtex) 


52.0 


54.0 


50.0 


49.0 


! 52.0 


530 


! 51.2 


54.0 


52.0 j 


H(cN) 


2.5 


2.6 


2.5 


2.0 


2.1 


2.3 


! 2.4 


2.7 


2.5 




82.0 


85.0 


62.0 


66.0 


69.0 


58.0 


83.1 


58.0 


78.0 




16.0 


20.5 


17.1 


19.0 


19.5 


17.8 


3.5 


21.0 


6.1 




19.0 


24.0 


22.0 


23.0 


21.5 


24.1 


I 5.0 


25.0 


7.4 




210.0 


215.0 


208.0 


213.0 
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